Effect of matrix metalloproteinase inhibitor batimastat on breast cancer regrowth and metastasis in athymic mice.
Matrix metalloproteinases (MMPs) are involved in the invasion and metastasis of human cancers by mediating the degradation of extracellular matrix components. Therefore, these enzymes constitute promising targets in the development of anticancer therapies. Batimastat ([(4-N-hydroxyamino)-2R-isobutyl-3S-(thienyl-thiomethyl)succinyl]-L- phenyl-alanine-N-methylamide) is one of a new class of agents designed to inhibit MMP activity. We asked whether batimastat, given as adjuvant therapy after primary tumor resection, could inhibit local-regional tumor regrowth and the formation of lung metastases in a human breast cancer xenograft model. We also explored possible effects of batimastat on breast cancer cell viability and on the accumulation of specific messenger RNAs (mRNAs). Human MDA-MB-435 breast cancer cells were treated in vitro for 6 days with batimastat at concentrations ranging from 0.1 to 10.0 microM, and then viable cell counts were performed. The activity of collagenases, directly associated with cultured MDA-MB-435 cells or released into their culture fluids, was assessed by gelatin zymography after 1 and 3 days of batimastat treatment (drug range, 0.2-2.0 microM). Athymic nude mice were given daily intraperitoneal injections of batimastat (30 mg/kg body weight) after resection of MDA-MB-435 primary tumors grown in their mammary fat pads; the volumes of tumor regrowths and the numbers and volumes of lung metastases were calculated; neovascularization in the regrowths was assessed by immunohistochemical analysis with an antibody directed against CD31, an endothelial cell antigen. The effect of batimastat treatment on the accumulation of mRNAs encoding specific MMPs and the tissue inhibitor of metalloproteinases-2 (TIMP-2) in cultured cells, primary tumors, and tumor regrowths was measured by RNA dot blotting and hybridization with complementary probes. Linear regression analysis, Student's t tests, and chi-squared analysis were used to evaluate the data. The viability of cultured MDA-MB-435 cells was not affected by treatment with batimastat; however, measured activities for the 72-kd and 92-kd collagenases released by these cells were reduced after batimastat treatment. Intraperitoneal injection of batimastat significantly inhibited the local-regional regrowth of resected MDA-MB-435 tumors in athymic nude mice (in comparison with control mice, P = .035), and it reduced the incidence (P < .05), number (P = .0001), and total volume (P = .0001) of lung metastases. Batimastat treatment did not affect cellular levels of MMP or TIMP-2 mRNAs. Batimastat inhibits human breast cancer regrowth and metastasis in a nude mouse xenograft model. Potential mechanisms for batimastat's inhibitory activity do not include direct cell toxicity or alteration of MMP or TIMP mRNA levels.